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ABSTRACT: 

PROBLEM TO BE SOLVED: To realize high-precision detection of a counter electromotive force 
while taking a temperature-dependent variation of a VCM(voice coil motor) coil resistance into 
consideration, without requiring any dedicated hardware circuits.SOLUTION: A voltage Wcm 
across voltage measurement terminals SENSE2. SENSES provided at oPPO^Jl ends of a VCM 
coil 151 of a VCM 15 and a voltage V across voltage measurement terminals SENSE1. i»tNi)t^ 
provided at opposite ends of a sensing resistor 152 are fetched into an ADC 24 to be converted 
into digital values A CPU reads out the digital values of the VCM coil end voltage Vvcm and the 
sensing resistor end voltage V that are output from the ADC 24 to calculate a value of a current 
Ivcm flowing through the VCM coil 1 51 based on the value of the sensing resistor end voltage V 
and a sensing resistance value Rs. The CPU further calculates from the Vvcm and the Ivcm a 
counter electromotive force to be generated across the VCM coil 151 to detect a speed of a head 
actuator. 
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mm. 

fii3s<?)m)ES:JR0S^t:'T i^^fimiz$mthA/D 
^ Mzmtt-msim^-th ^ ^ fi^mmtamti: 

T ^ iy^^fimz^mt^A/Dziyj^-i't^ miA/ 
[mm 1 2 1 -tyximmmim^tLti^^^ 

^^^xmi^<7)^Wimz^t^tzifxr>^ y HT^' 
msiJi'^^ xzi-^ fl'=i:-'S'(r)^-f)V^coMSSX/wial-^y 

^i^i^fmiz^i^i. 

miA/Dziy/<-if{zX*)r'(i^^f\^mzmk^tirz 

->f /psgcD^ffiaimia-fe yxmmm&i c p 

BififiC PU\Hmzm^ji>A.timi^ ^ fV^mSAV^m 
[0001] 

mh(n^Zii!m:Wk^MWrt(n\,zt^j:'r 4 X^si. 

^mzmh. 

[0002] 

jgt-r&u-^J'Ua'^y KT^'f'j-X-:J'*ifflv^^ix& 
<?)3&5-fl»<rC*>S. 



[00031 vli^aOT'fX^'E^STtl. if-^xzx 

^ \zHi.i.^W^mmm-fi> t ^ >/ K 
T^f-AX-^'fiOSgiliBiJtS. O'^'x Vrt^^W 

^)\Mwm)iz^-x.h:itxt. m^mwj^h^-^ 
xzi>{)i^^'-nz^^tih, icos^ft ($i)i8Pia) 

[ 0 0 0 4 1 i: ^X'}&^<r>T -f X^'IBt^S. «^X<f 

jSitmiih^y Ycr>imijm^mmthh<Dt)<tmt 
mizimth^yrim {^yr) ±tff±LTv^s, 

y-K/7>f MW^iffa, MIlf^^T 
[000 5] '^.yKiOa-hVryo-KJi, '^•yVr 

i^i'^x-i'^mmmi'^tx'^hix^. zzx 

[00061 

ft) {i, ^•yH«oa©fimfc3i«eS^:i:c7)W#, 

Y3mmt lX<0^ y HT:?^^x-^(^5tg 

[ 0 0 0 7 ] tl^. X3-< /Wt-rJ'OjSiemEJi^ 

mmmmnm^^xmwi^tixx^tz. tz^a^. ^ 

[0 0 08] ±tz. ^f^mzi. *)^^f\^fsmmtt 
XL. i<D^itmi:^^'^^j:^^'f'^'^^ mism^m 



!(4) 000-222837 (P2000-22JL8 



[00 09] tti. d<^xri>f;i/t-^'<^itt*) mm 
looioiHt. ri(^ xa^ )i^-^^mwiM^^y 

-b-yh-^. ii?t|giftIlISS4»coti«a|nlif5(7)|gJg1i*>^>«-f 
[0011] *l|BB«i:±E*ffl^#itLT^§n/ctO 

[0012] *^HBc7)ffi(7)Bfi^|±, ;t^^ Xzi^)V^-9 

[0013] *||BScOH(:fll!<7)@atl{4. '^s-y KT^f-a 
(00141 i^mi(nimizm<nsmi. .tM xn^f 

[00 1 5] 

xmi^cn^Wimzmrfhfzifxn^ vcMir^^x 

tvcMmim^tiMUzr 4 x^fsimMiizi5\,^ 
smSS (vcwmtS) &«5»]-r&/ia6co«^aiWSt . 

[00 16] ZZ-^. ISmta^m. VCMrJ^;!.* 
ffMK. RlfVCMa^ Mzm.¥]iiW.^ti^-^yxmii 

[00 17] Z<oXo^j:mmzti\.^Xii. vCM3-f;l/ 

mmmmmzsr^Mmmz^tax'^ ^. tfz. ±ia 

V c M 3 ^ ;i'Sa<?D€ffiai^Sf^a**'?> v c M3 ^ )i<rM 



[00 18] lt:i)^'>X. Zcr>iSJ^iti^^lfzVC 

ti^mih:itx\ m.^y'9-^'mtitriza>( 

)vm.i:^Mmiz^iax'^ h „ ztxxz^i. ^^mmw^ 
WiWtii'. i^ai$ix7t3 >f )Vi^mzwi\^x'^x.h. 
[0019] mnt. 3 ^ ;^^sai¥S<os[al^as^: 

«ajs^^i:^#stts»]K=5:r^'^iX-^iEi)iJffli 

[00201 ifc*MBBtl. ±E«!tlJ^S{ci;^t^a3 
$ V c M 3 ;USgc7)^BE&t;f V c MlSS<^^ajfi*> 

[002 11 ^<OJ;d^:<g(Kt-tJV^T«i. VCM3^;|/ 

sgcomiEat^v c mwmmms^ t^Mcm-^AMz^ 

[00221 .r^l-C. '>.«yh*r^'^jLX-^'Sril£L:/t 

'>xvQ,mmwk\z^^^^ixhW(^^^%\:x^ 
ffii^sr . mw^^mm.'^ c m ^ ;i'€ggfi&t/ 

c M rj >f a6#Tq"flgmss3iH fc LT ^^-ri. 

[00231 ^<:0J:d=5:mfcfcv^-C{i. 'V vHT^'f- 

:LX-;?<os^afiis ( vtzt^r,x^ y K^iiaas) ^lE 

L < m^-^hwrns-htsih^ c M 3 >f ;p«^ffl*^ 

[00241 * ^*iiB)!«, vc wmwk^z^-^h 
^jv^^mimmmmzmL-fhi^y^v hst l 

\zim\jxm-^hh}^w 

[0025] Z<ry)^'>-mMzi^^^X\i.. VCM^EI 
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[00 2 61 ti^^mii. VCMigil@»{ClS^1-S 

f^atcis t •cs^b-ri.±E^aj*s<^«aj V c m n ^ ;w 

[00 27] Zcoi:otcmmz}5\^X\i. vcM|gl!)lil 
[00281 

[0029101 iiy^m^-memizmm^'f ^ 

X. lUir~^mm^ix^rU;^mik^(mMf^ 
x^') . 12{3t^:^:?«*1 I'^iOr-t^^^a* 

(ififikiB) t:*riSLT-tit'?*ijft»ti?>itt:v^&t,<r)i:-t 
I. , ^ri5 , 0 1 <ofi|j«T-fi. *-ft<OT < X ^if* 1 1 

mT < x^mfimmm.^titzm}^xh'>xhmh 

[ 0 0 3 0 1 T -f jaSf* 1 1 coMIEfi^ffitJi , N'tfl 

im^im^^ixtz^--!f.wm^w^'^w.^fix\^ 

z<m--^MmsAi^-if'vmhts:'yXii'o . 

:x~^mAZiimL (-^{C{42~5li) 

-i<«i*{±, 7-' >f X ^ jif* 1 1 ±-C1i*'D*>^>«- h 5 >y 

[ 0 0 3 1 1 'v-y H 1 2Ji^«x H^illSlik LTi^a- 

0, ^^'^-z KT:?^aX-^' 1 3<0lllil (^JSHIIg) 
t.zigt-oX'r^y^^m'^l ico^^ri^tc^irt^. 
0 . '^•y H 1 2(4. as h 7 •/ ^±.\,zi^-^ ■ 

<r>^\z\t. T^y^^im\ i<m^itwm\>zii\,^ 

10J4. r'(X^'«*l ItiagLt:. Ji.-y^-/KT^' 



{9^) <nmmk^jm%mxzmit:.iix\^h, 

HT^?^j-X-^ 1 3(4. ^^^'v y HT^'f-^x-^' 1 
3«0ffiS&j^k^&'t:'fX3^;l't-^' (OT, vcMfc 

[00331 SPIVI14(4, SPMKillnlgSl 6*'^>fll 
(SPM^Bg) CJ:0»$ttl.. V 
CM 1 5 ( ^^^h^^-f Vr9^:LX~9 1 3 ) (i. V 
CMffiiirtlllfS (A..y HT^'f-jiX-:J'^|l|R) 1 7*» 

mmmmi^ 1 7 (4. 1 ^ -y rtzmcmit^ ixtz^y^ 

6*»^>SPM14t. VCMSa!)|lISS17*>^>VCMl 

(Sf^*) (4. CPU2 5t:J:0ifc^^tiS. 

[0 0341 A..yKl 2(4. S^h5'y^'±(C:i^-^' • 

0, -eob7 y^±i&^tetS, ifc'^ y H 1 2(4. ^ 
^{ZX 0 -?-<0 h 5 -y ^' ±(C^IH^«oTffia:^*L)t-9- 

-^IH*<0-9--#1tfg^!i{:§S^at?. i^:^-y Y 1 2 
(4. ^{:J:'3S^T-:5'-k^'^'{:SttSx-:J'OiE* 

[ 0 0 3 5 1 A..y K 1 2(47 v'y/py »J > 

( F PC ) (cl^Sn^'^'y KTyrniss C^-y K I 
C) 19i:^§*tTV^S. ^>yK7yr|Ml8&l 9(4. 
{CP\}25iphffmmiZ%d) ^y¥12<m'^m 

1. ^-y H 1 2kcoSc^U-H/5-^ hfi^c^AtB^J^ 
^1]^. '^•y KTyrHlSSl 9(4. ^-y H 1 2T'ig;^^K{ 
t>fltcTi-uy^i] C^ y H 1 2cO'J-Hfi#) SrJMilS 
^htmz. 'J-K/5>f Mll» ( 'J-hV5'f h I 

C ) 2 0 f>iiA>ita 5 h r- (ciBlf^om^MaS: 

[00361 hlllli&20{4. 'S y 2{C 

J:OT-fX^'«*l lA»<i>M^ajStlT^>yHTy7-|ll 

Ki 9T-iiita$fL^r-?-o^^aJ:>] Cv-y h i 2<7)'J-k 
m^) ^-^ffmmzw§ithAGc (mmmm) 

mmt. ^<OAGC«gg{cJ:')Ja<i?it/^'J-Hfi^ 

hmiM^ Rz zt^Y<7)T'-9izm.^'rt(oi,Z'm^m 
xmnii i^T~9smiz-m^j:tm^m^^^o:c 

^I'X'ftMflgt. mzm'^^ty-y-Tu^ 2 i*»^><?5^"f 

5y/m# U<-Xh9^ $y^^ffi#) 
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I.. ^^A-XhT-^'J±CPU2 5Cj*^>n-C, 
[00 37] y-hrw-f 2 U±. 'J -hV 7-^ MUSS 

[00 38] A'.y7r;^t'J 2 2«. *xh 

cess Meiory) iZXm^^M- 
[0039] HDC (T-fX^-nyhP-^) 23(i. 

[0 04 0] A/D (r-^P^/r-f 

(OTs ADCttct^) 24{i. ^^^r<ti>, VC 

[ 0 0 4 1 ] C P U 2 5»i. M«irP/7A*«l^$*t 
fc^fli^^'E'J fc fCc^ROM (Read Only Menory) 
26. SgiCPU2 5<?)f^«i^t««i-^RAM2 
7. ^ItJfD/A (r<i^'^;^/T:^P^^) nyA-^* 
(OT, DACfcSrrS) 2 8^l*imtl.. 
[0042] CPU25li, ROM2 6tffitt§*iTV^ 
|,«!l«prP/5A{Cfi!o-C^E (HDD ) 

H&t/f'J-H/^-f MaK2 OtiiOtttU^iiJ''-^'^'-^ 
hT-:^'{^'^<'^"'' 1^ 1 2<7)>'— ^ ■ fiS^Sftilffll. 
*>th*'<c>0'J-H/7^ b3vyK{llMdHDC2 3 

[0 04 3] CPU2 5t±*/i. 'v/ Hr;''t aX-^' 
1 3 OiSSlSIIW**<e^^> ADC24Sr^L-CVC 

[0044] CPU25l4*t. VCM15«a-f;l^ 
-e<^a4tSll^t.fcCVCMig|!)Ial^l7{c4t^ 

y hff^m^t . '^mimm^ 1 7 ■f^omsttMteiii 

S51 7 2 (a3#M) <?^ttffiiEfflT-3''0ai^Sr, 

ueADc 24at/rtj^<^D AC 28S:fflv^Tff a . 



[0045] a2«. VCMl 5i:ADC24cOA:'JIB 
tcO}g^(S$rS^t, l22Cc^tidlC, VCMl 5 
li. ri^;KVCMn>(;l/) 1 5 iatXaK=i>f ;H 5 

yx^l5 2<?), VCMrJ>f;H 5 IfcJiKMIffliO— 
Jg. iHi-feyXgliCl 5 2fcVCM3^;H 5 1i:«0ft 
aH^. VCMn'f/H 5 IW-kyxffiCll 5 2fct4 
R*rffl!<^ffil4, ^timADC24C0A:»ja5i:«^$ 
tlSmffiaiSffi^SENSEl. SENSE2. SENSE3Sr^t-CV^ 

iticio, ADC24J4. ns.m&t^=f- (-^y^ 

figyg) SENSEl, SENSE2«€ffi. RX/VI]±$i^>^ (V 
CM3>f;W4g)SENSE2. SENSEBfJJlffiSrlROiLCt^T-f 
S/:?;U«{:^^II^J:at=^->'CV^^, tf^, SENSEl 

Rr/sms3ff)i^mMii. vcMffiiiiHilSi 7*>^>vc 

[0046] 03(4. VCM^S[ali&17cOrtS5ffifi£t 
-ec7)jaffl<?)lalKmS:5tt. msiziptXoiz^ VCM 
ffiillalK17l4. CPU2 5<?)DAC28*»<?><^aj*fe 

^(SffftkL-c<7)DAca5^(mJl) t'Jyri^ym 

17K &l^Jt«JS17lcoai:'35rmteL-CVCM 

msE (Sf^) S:iti:>Jl-4^««i®88l 7 2^«it 
Tv^S. ^ijEmiBlll8&i-7 2*>^.aJ:'3§itSVCMm?S 

{4VCM1 5«VCM^VCM+S,tACM-iO— i^*»'bflfiJ»t 

[00471 mz. i\!mmmiomim-ri> . c p 

U25tt. ^<xh'l 2cDi^-^'Si]ffll. P-H/ryP- 
h'$i]t3^:k\ KT^'^aX-:? 1 3<?)ffiiSi|ljePSr4T 
dii^. iiJT:?^:«.x-^'13iOffiil)®k^l.VCM 

1 smfjim-tmM. mmm) s:s*t. ^c^^^tH 

ItimmiZJii ttimmi DAC285:^fCVCM 

ffiijinKi 7{cm^«'. vcM^ms&i 714, is£ 
ttt^jstfcaffmsE ( vcMmsE) ^vcm 1 5iz^L 

[0048] ^X^mmXii. VCMl 5(7)tif^a 

t^^s. ^(otimz^mmmx'ii. vcmi 5(2sens 

El~SENSE3«3o<7)mEa!^ffi^S:iS(tl.k^t(i. AD 

C24$ris{t. mm^m- i^yy^mm) sensei. 

SENSE2C0€ff ( SENSEl -SENSE2UI) t , mff«I^Ji8^ 
(VCMa'f;!-®) SENSE2, SENSEBcom (SENSE2-SE 
NSB^) i SMA D C 2 4 0 Etffil^Sr jlffi tT 

[0049] ADC24{zX-yXMTiLttl^yCMzi 
^/«<7)€ffl4, VCM15«3-f/HSffi^«?a^^t 
^KI!*t"C».^&. ttdifi-yX. ADC24tJ:-5T]R0 

jh,ttvky c M 3 ^ ;USS8(^€ffifc ■feryxlStt*S8<^)mffi<^ 
fiSrfflv^-C. VCMl 5<03-f;Wiaa^<?)iai^MbSr# 
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[00 50U:l.T. '^■yH12c7)a-H/7yn-b-W 
/^J^»<?>r^^*X-:J'»Mffllt::te>'^t. ADC2 4C 

^mffioii;^* iiffl L-c V c M 1 5 coitemE^^ai 



[00511^. VCMl SWB^jgmffiJi. tai SCO 

•ci>-:>/i. 01 3«j£iemEi*miiiis»±. vcmi 5t 

^ryrSOl. 3 0 2, S.t/ft*i:3 0 3-30 8*>f> 
=5:2., l£t«;3 0 3, 3 04coam»iRl. R2. JM3l3 
0 5~3 0 ScOffitSffltiV^-mt RTJiS. 
10052} 01 3fciJV^-C, VCM3>f;H51<0W 
5giat^1"-?.'tEVvciii{i, JJ:^ 

(1) 



1 30Sgil2J!t {'P^O'^-i' 

Vvcn=RvciD* Ivai+LvcB*d I/dT+BEMF 

B E M F = Vvca- Rvcb * 1 vcn- Lvcn* d 1/ dT 



VvcB 
Rvcb 
I vcn 
Lvcn 



(2) 



Lvci *d I/dT2^0 

B E M F = Vvcn- Rvci * 1 vcn 

[00 5414-. Rvcm (VCMn^/l'fitii) iW>i> 
Rvcii=Rs*R2/Rl 

Rs 



(3) 



(4) 



BEMF=— (VvcB-IvcB*Rs*R2/Rl) +VREF 



•••(5) 



■• (6) 



VREF ■.*)yrV'yyM!S. 
EMFSr«iaiT^2>. 

[00 5 5] iit. (6) 3*it1^«Rl. R2. VREF, R 
s\i!m<r>mthh . * t . ( 6 ) ^+£OVvcb{±V C M 
Ivci=V/Rs 

ESISSSi^ (-fcyXjgStJSS) SENSEl. SENSE2C0ffiS^A 
D C 2 4 SrfflLt: C P U 2 5 **Bt^jitf ^ t tH^ti 

[ 0 0 5 6 1 ±ia I vciDji, Zflt.TW'^fzi^ ^ l^. SEN 
SEl. m'3£2<r)W±-h^hM^^fl^iS'tX'^J:< ^ 
AX-^'|gtllSlJ«|C0yiii6(CD AC 2 8 tiSS3ni>tt 

M«is]!^l 7<7)*t-. DACS^ffiti^^itSBilHJSl 

«). DAcissft (Sf^a) *»A>. ivciicofi*s»*»& 

[00 57U:LhtJ:0. VCM 1 5«VCM3^;H 
51t::^-r2>3^eSEBEMF«, CPU25*'\ 12 
4j^7a_^^_hH^-f J:3(C. -byXfifiiSgSENSE 
1, SENSE2iOmffi (V) tVCMrJ>f;l.ffiSENSE2. SENSE 
KrmS. (Vvcm) SrADC2 4 5r^rLT^ai^^ (^T 
"/TS1~S4) . ±ie(6)ie&TJf (7)^t=(^^« 

{>^r !'rs5, S6) ^fia^fc-e. 013«?) 



iig)SENSE2, SENSE30m)I2rADC24«:)lLt:CPU 
2 3im^^tsztX'nt>ixh. ttz. < 6 ) il:'¥<7) I 
vcmfi. -tyXj&aSSSffiVfc-feyXftfilRski^'bs <X 

- (7) 

*>t,, VCM3>f7WfflmJEEVvcii. at^f^SV ventre 

I vcmoff aifcffl^"»^>its-t ymmmsii. a d c 

24S:^tTEtSt^^$i^^t>«"^'*>^-^*'^^ Sll 
3«oi£g«ffi1^aiWS:ffl^^&^«J:'3> 



[ 0 0 5 8 1 t Cl^t. VCMmStt© ( 1 vcm) izMt 

l>vcMaig-fe'a ( 0 ) x<r)mn&<n^liifS. ( bem 
F ) ( 0 ) xhhittx'hh. bz^i}K mm. 
miz^->x. ^(7)vcMm^«(=5*-ti.vcMafS-tfn 

ggSJi, vcMa^;i.}it)iRvcB*JjaS{cJ;o-c^<b 

(6) iCcOfifflcOfil (-^iO^l^iORvcm) ktffl 
[ 0 0 5 9 1 051C, VCMmi^tt ( I vcb) (zMT& 

V c Mjis-fe'ox'02smii«!ajtt ( b e m f ) aym 

09^, 2-?OiaSA, B (A>B)<0^toV^T5i^ 

h'r^'^jLX-^j'i 3S:ia£tt:. vcMms£ ( ivc 



t 



!(8) 000-222837 (P2000-22JL8 



ii> i^it^^^^tSify^fi^' 

[0060] HStCii^T -f X^^mX'ii. ^ y K 1 2 

«y H 1 2*«x ^ 1 1 ff>mmm {^^mmm 

@^-ri.^i-iaxb-yA- (»^^•f<^t>lasT^■f) t^Jistt^ 
m^it^^i> d i: t J: 9 . vc M^4f oT'^)asem 

(00611 $-C. VCMl 5(0 (VCMn-f;H 5 1 
5{;*L^:*n<, j^jg^^saiiit:, ?agA(?)i:§(±a 

RvcB =RvciHrC* (1+KT) 
= Rvc»^C* (1+ (0. 

[ 0 0 64 1 0. Rvcii{iiajg^>fl:{Cj:oT (8) 

a t^Mtrs. roA:i'>. JJB ( 6 ) ^*>^VC 
Ml 5S0jliElffBEMFt,^fl:-r'&. diOCttijl 
tl, Rvcm^eiai^&-tl^<t'?. VCM150(VC 
lVlri>f;H 51<7))m. {^mit) itkiiiT^i>Zb 

RvcB =Vvcn/Ivcii 
(Xr-yrs 1 6 ) « 
[00661 :itHzi 0 . ( 5 ) sStttot RvcB 

i:mif>6Zt¥T^h. CPU2 5I±, Rvcn^^lsbh 
i: , ±IS ( 8 ) LX , SMRvcnh Rvc»K)r*> 

Ji>. 3MRvcBt<cSVCM3>f;H51<?5aST2r^ 
aJ-r^S (;?.7^'y7-S17) . 
[00671 rcOiaC. VCM3>fyl^fiJfl;RvcB*»^> 
VCMl (VCMri>f;H 5 l<7)) fflJg**ASr 

m^ti. HI 2$rBMb^ y^'(:^ 
irr-Si^- ^'S'llS. B|l*>a^^7•y^'fca^^0'^■/H{^i 
Wb(0^izm^\^xnm^9(Ml. -5-«Sf^»S-DA 
C2 8Sr^>LTVCMigi)Ill?*l 7t4i.TA.7 KT^ 
-?-jlX-:5' 1 3 ^ffiSl^iHSPtl.^ tt-'v^y H 1 2 S: 
hyy^izJi^&thi^'-i'mmi>zi5\>^X. Jiieiif^MI: 

otO. ia^ESrilini.fcr^f-^i.x-:? 
[00 681 i:C:-6-CVCM15«, VCM3-f;H 5 

1 tci o^$*ise»f:«os-cffls:f^w (mfiSf^ffl) 



[00621 -ecT. ll5{C*L;tJ;d^r. m^£hm. 

\izmh V c Mm5Stitri.as-fe' a-eoj£e«ffi^ 
i^i-mm Lx.mib. mL(nm.izh\ . c p u 2 

5<7)DAC 28S::rt-Lt:vCMffiiftIll!8l 7 
^rKflLT, vCM^S[<0fiSttftl.«J«(El5TliW 

?gii5H5 1 ) Ml m^) -t^^bx'. itL\'mm 
mri'soi-oizx-th. 

[00631 ±eRvcB(VCMri>f7Wffi!)i:) (i. iSJt 
^Mt^i&K, mif. 390 0ppm/-C. O'Cffib 

§covcM3>f7i/fflEn:^Rvcii-o"c. iassrTt-ri. 



39/1 00) *T) - (8) 

[00651 'e::TCPU25{i. H6<?)70-^-ir- 

(V) kVCMa>f;L'^SENSE2. SENSE3tfOSffi (Vvc 
n) iAT)C2A^iiLXm^^ (Xr yTSl 1~ 

514) . ^yxim^&(^) ifi^lSL i7)^{z 

515) . L*»5fttifc* 

... (9) 

&ie^-rfc«6<0fi|»S:Jgj£-rSv^<^-y h 

c:<o-?:/^-y hc7)iaSi:vcM3^/n 5 1 <7)ias^i'i^ 

^L4.^L<'5:V\ mizi^-i^Umi^oiz^-y V I 2 
(r>miSemti'iz^^''i^Mz^ vernal fVi siiziz^ 

itfOiajg^^^iLLT, ffi*c?)iaJS{±So-cttd» 
•C. Z<r>io^j:^^izli. :*;#^VCM€S£S^^SLTV^ 
S«0B-?RvcBSr^6^'C(±^r<. <iS^©Ji«i^ 

mA^j:VCMWAi:^lX^^hmX\ VCMa>f 
;l.SSENSE2. SENSEBiO^E (Vvcb) fc-fey^^ffitilffiSEN 

sEi, sE^BE2<oSJE (V) Srgt;^atf::k-cmfflU^ia 

[00691 i>:{C, V C Mirai)IlI?5 1 7 (Ci-ri>llI88^ 
7-fe>yb(^i!l^t«uE. XtXVCMiMl0»17«*lag 

[00701 CPU2 5{±, T^'f-JLX-^'IBi&SiJffllCO 
tzmzUj!^&i:%iiith b . ^tHzmttzDACmi D 
AC28t:^^l.. c:it{c:iODAC28»4, 15^$ 
n^:D AC ttSrr-^oret^ tT V C MS^mSJ 1 



;(9) 000-222837 (P2000-22JL8 



1 0 0 7 1 3 VC MlBSftlelB 1 7rtiO«:lx2s 1 7 

xmrnFtmL. ^(T^^^^i. itmi 7 i<o 
ai:>jiims^jai@iBii& 1 7 2izxn^tii . m«niaifii» 
1 7 2tt. KDim^ii 1 <oai:'j5rmiiit. iijjtt;? 
^17 i<?)ai:;]fcnjs-r&vcMm8£SrUi:>]-ri». 

VCMmSStiVCM 1 5t«*&$flS. 
[00 721 iit's Jt«Sl7 1t:t7-feyKllI8S 
51-7-fc y b ) mh^^iZii. D AC 2 StSSL^D 
ACffi (DAC^^fi) *iHfO ( 0 > Ti,. '^mm 
S&l 7 2*^ii>VCMl 5t:VCM^**SatTL4d, 
tti. mSJ§4@lHll&17 2t:UyBtt**=5r^^Wi, ii 

[0 0 731 ia7j±. itmnimmy-tyhiz 

K^m^izii. DACISSfflHW^SVCMmjjSl^ffiJi. 
H[Sti»^A-C*1-J:o^rKiac^rO, DAC^tt*^ 
•tfnT<0VCMmSE«-t'ni:ifl:6. ZtHzHls iUSSS 

1 7 1 iZ7f7-t -/ hifhim-^iZii. D ACg^fi»C*t 

DACS£ffiA^-t:n-Ci)J!-7-lr'y h (:t7-k-yh^ 
S£) I off*<aj*$nT t * 3 fSrS . 
[ 0 0 7 4 1 0 8 {±. m^JililllK 1 7 2 

Lz^-mx'h^, ^mmm 7 2 t«8j^*»*>i. 

ccfl-^ttiR^i 7 1 {c^7-fe y hm^^^-^) ^z 
a, DAm&mizm-^ycMm^^mi. mitm 
mizn^AX'^^tLtm^k^j:t. w&mmm 1 2 

171) <r>ity-^"f Y\iZ^LX\t. DAC^fiSr-b'n 
M^^Si^S^i^Wi^ -e'^VCM€^liSr3i-7-t:'y 

10 0 7 61 -Jj . VCMffiiUlIlfS 1 7 i^wttSiJiliaiii 
g|17 2<Oi|}Bttj55^:V^Ji^CRIL-C{i. DACig^ffi 
hzmtVC^mm^Wd^Sm^. DAC^fflfc 

[00 771 Cir-C. VCMgHilillBl 7 (rtwtbKS 

17 1) 05r7-lr y h<o8fl^{C-:)V>T09«7O-f-v 
-V^W^.LXWm-h. t-fCPU2 5li, DAC2 
8t, (5j-7-t-yb3&«^V^^^.{f) ai:>J'5:t<^S^ 
fc^:^4fa (0) Sii^-rS (Xr-yrS21) . Zfi 



KiO. DAC28*-^>VCMSgi!lla]8517rtcr)JtfxSs 
17 1C. DACi^fi4fot:«j5-tl.DAcai:»J*»'4 

[00781 »:l:CPU2 5J±. 
^NSEl. m&mMB. (V)S:ADC24$:^ LT^ 
(Xr-y 7-S2 2, S23) , ^ffMSNt-^y 

mtmsi}^^. fiiE ( 7 ) ^tt^di^SL^aatJ: 0 v 

CMHSSIvcnSrSEaiL (XT>y7-S24) . ■eil^:t 
7-fe y hftlofffctr, mUiRAM2HZim-fh 
(Xx-y7°S25. S26) . 

[00791 W.Z. ±iawi a t t-ci^«6«sfct}v^ 

my-^'v vmmzr>\^X. 01 0<07a-f-^r-bSr 

mxxmmh. 

[0 0801 ^•fCPU2 5(±. A.yKT^^-f-AX-^' 

1 3<mmsmV:^LX. «fmigMS:»ajt (>^r-y 
7-S 3 1 ) . t*^l.f^t;»aJLyiiif^SM:*»A>'l-7-b 
7 bftS:IIL?lv^^:mcSft^««>& (X7^y7-S3 

2 ) . 'S-LTCPU2 5(4. *«>fc^Hlt:ieb:tD A 
Cfi*DAC28t^£^l. (Xr yrS3 3) . 
[0081 IJXt::. VCMlBI!)lHlK17rtc?)€s£Jgte@ 

Rl 7 2<0iSy^1t«uEfflr-:?«0ai£C^V^Tai l^O 
yxi-^-r-Y^miLXWm-h. CPU2 5{i:. D 
AC^£iii:VCM€cE[ffikWM^S:*f>l>fci6. liSc 
-ty7-;W^«mSltt8?IS5:<J:«J; 9t-ff a . 
[00821 i-fC P U 2 5{i, g^iO-t>'7';K^)D A 

S4 1) . ^£7)x5:DAC2 8tcS^1-|. (;^T7rS 
4 2) . <Ji:tCPU2 5t4. -?-cOi:#<^-<r>';^ffitn:iSSE 
NSEl. SENSE2<^)€E (V) l&ADC 24 Ir^frUTic^^ia 
(:^T^77'S4 3, S44) . -eio^ffivk-feyxs 
ijiRs*^<i>. m ( 7 ) ^ti^^ojmjaati 

VCM«SglvciiS:SaJtl. (Xr-y 7-S4 5) , -et 
t:CPU2 5l4, -e<^|gi?)DACia^ftxl:Si:aiUv:fi 
(Ivcn) i:0*fJET-^'S:r-7';l^r-^'TABLE 

(DAcam M^^mg^s) tLXYiAm2imm 

[00831CPU25J4. \^yrA/^W£.^WJ 

thb. n'^myr)vmt^m%imiLx\>'t£\ni 
{f (XT 7 7-84 7) . wn^yr>v<r)DAcw^^m^ 

x(Cig£L-C (Xt77'S4 8) . Xr7rS4 2l» 
[0 0841 CPU 2 514, JjUiCOilflsSrD ACfSSffi 
TLfc^r'olf (XT>y 7*54 7) . RAM2 7Ci'>f^^ 

mzWihxa^^ti. wi^-^yr)miit<of—yfiT~ 

r^TABLE (DAC^^ffl, ^f^^) ^rttt, 

DAcwi^mtufm^tmmT-y)\^^i!^ts.t. 
RAM27izvmtt:T-yf\^mmizmtt (xt7 

rs4 9, S50) . zzT. i?-yr;i/St*'^-=frv^^^ 



(*10) )00-222837 (P2000-22JL8 



<nm mui. mi<r)mtm) 5rRAM2 7{;ns 

[00 851 JJ^ts ±|£<?)J;d(cL-C^i^a^LTfcV^ 

m<rm.<nm&m'E (f^ >fluE) k:ov^-c. 01 2« 

[0 086] t-fCPU2 5Ji. 'v-yHT^'^aX-:? 

•yT-S 51). iJClCC PU 2 5{±, »aj L/lr^ft^^ 
{CJ;0RAM27 rtOD AC 

|,DAC^ftSrIR#t5 (Xr«yrS5 2) . 
100871CPU2 5l±. ®aiL;tsff^a:t*ns 

AC2 8lCl5£-r& (Xr-yTS3 3) , 
[ 0 0 8 8 1 =5:tJ. \:}±'^^^mmrc\i. H 

[00891 

[|MH«J&^1 KUii¥^tfcJ:d{i*^BBtJ:Wf, V 
C M 3 ^ yPfficomffiSy^V C MmclSrftlll LT V C M 3 

[0090] tti^mizxtiii. ^mt^:mtti 

[00911 tti^mizXtai. VC ;PJS<om 
ffi&i;:vc MmSJSrSlHi V C M3 >f yKclS^fetS^ 
e^^»ai-tl.iktJ:0. VClVl3>f;H&fii«ia^ 

[0092] iAv:*||BBt: iitJf . v C M^gg^^lUfil 
i:nmi'hZtX\ VCIVlKillsim=4l:l>:t7-b>yh 



[a 1 1 ^m<r)-mmmizmmrf < y^^m.<r> 

[021 @l«*><^VCM15kADC24<0A:ftSSk<^ 
[03] @l«t''OVCMigi;lflili&l 7«rt^<Stfti:'e<0 

[04 1 ^^mmzmh^^wsssmmm 

[05lM=5r«>ffl]Kt*5<tl). vCM^ttt^tt^V 
[06 1 PISUSeJitiJJtSa^^wjaS^ftajKlffl^iiB-B 

[07 1 03+<?)VCMSBl!)|51»l 7<0lilS*7-fe y h 

kJ*JkLT^^0. 

[08] 03+<^VCMigilEISS17W^tiliEIISl 
7 2t;:il»tt*^=&v^'&«^vcivim8£<^^t.^^ ii'^'lt 

3&«ail>J^k**lkt*t5^0. 
[09 1 |S|^Sfe}eilfcfc<tl>*7-fe-y hSiffiSPI^^W 

■t S JtJ^cO 7 o— f- A' - V . 
[010] |5llli6}g®ti5(tSr^'f-AX-i'Bi)S(H*P 

-ho 

[01 1] |aIiaBgffiti>(t&«Btt«iiEfflT-^ia« 
[0121 Plli|}g®t::fc(tl.T^^^x-c5'«*iJffll 

[0131 VCM<^)2ie€Ei&''^-K'^xTWlc^flJT 

2.a^ie^«mii5i88<ofli)£^s^0. 
[»^mB8i 

1 0- ^yr 

1 1 - r-<x^*lfl^ 

1 2-A.-y K 

1 5- -5iJ^xri>f;P=£-^' (VCM) 
17-VCMKi!)|ilS5 

2 4 --A/D3yA*-:? (ADC. eiffi^K) 

2 5 - CPU (i^tij^a. a^f/nsfiaaai*©. a^^i^ 

filiI?!iS£¥S. mSEiffl^^S, 
2 7-RAM 

2 8-D/A3yA-3^ (DAC) 

1 5 i-vcivi3^;P 
1 5 2--tyxat)i 

171-ltlMS 

1 7 2-%S[ii4g@[» 



« 



(a 1) ) 00-2 2 283 7 (P2 0 0 0-2 2JL8 



(nn 



m9] 



19 



20 



Eaav A IRIH ** 




__L. 

HDC 



21" 



23 



22 



26 


27 


/ 




ROM 


1 RAM 1 






OAC 1 






CPU 



^25 



I 



I 



8EN3E1-8ENSE2VE 



)^S2, 

. S22 



I 



V*«II8E1-8ENSE2 ^ 



I 



IvQin-V/R» 



X 



S25 



[02] 



[031 



x^r 



VCM 



17 



J 



24 



ADC 



15 VCM 



SENSEr 

SENSE2x 



..152 iL>7. 



4-151 
Vvcm 



Rvcm 



VCM- 



25 CPU 









DAC 





26 



VCM 17- 
KSUBItt 




[051 

[071 




(a2) )00-222837 (P2000-22JL8 



[1241 



SENSE1-SENSE2SfiE 



SI 



r 



S2 



SENSE2-SENSE31CH0JK Di&j!^ 



V-S3 



V*-«ENSE2-SENSE3 



^S4 



Ivon-V/Rs 



se 



SENSE2-SENSE3a& S11 



SENSE1-SENSE2Sff 



S12 



S13 



V<-SENSE1 -SENSE2 S14 



1-^ 



Ivcm.V/Ra 



S15 



Rirenix Vvon/lvcm 



~S17 



I 



1121 




DAG ^ii 



















DACi 





SSI 



'SS2 



^SS3 



ft 

(as) )00-222837 (P2000-22JL8 



laiii 



I 



SENSE1-$ENSE2«£ 



S44- 



V=SENSE1 -SENSES 



S45 



Ivem-V/Rk 



34Q^ TABL£(DMWM.MtU) 



847^ 



.S46 




S90 



[013] 



Rs 




BEMF 



VREF 



